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My invention relates fo improvements in thrust 
bearings, and if consists of the parts described 
and claimed in the specification. 
The purpose of my invention is fo provide a 
double acting thrust bearing; that-has a stufling 
box independent of the bearing.; that nses 
forced lubrication fo the stuffmg box; that uses 
separate downward and upper thrust ball bear- 
ings; that adapts locking means for preventing 
the rotation of the interrelated parts as the sha£t 
rotates; that provides forced lubrication fo the 
ball bearings; and that provides an extërnal ad- 
jnstment of the gland used to compress the pack= 
ing in the stuflïng box. In addition, the invention 
is universally adaptab]e for the. control of end 
thrusts in the shaft in eitherï.direction length- 
wise of the shaft whether the shaft is nsed for ro- 
tating centrifugal or other types oï liquid moving 
pumps. And that combines a stuflïng box, a 
journal bearing and two end thrust ball bear- 
ings. 
With these and other related ends in view I 
illustr.ate in the accompanying drawings such in- 
stances of adaptation as will show the broad un- 
derlying features with0ut limiting myself fo the 
specific detai]s shown thereon and described 
herein. 
Fig. 1 is an enlarged elevatiön in section of the 
assembled parts. 
Fig. 2 is a reduced sizë top plan in section on 
line 2--2 of Fig. 1. 
Fig. 3 is a reduced size top plan in section of 
the central portion of Fig. 2 through chamber37. 
Fig. 4 is ,a reduced size top plan insection on 
line 4--4 of Fig. 1. 
Fig. 5 is a reduced size detached side elevation 
of the stuffmgbox portion. 
Fig. 6 is a reduced size side elevation of the 
stufling box gland. 
Fig. 7 is a plan view of the spacer ring. 
Fig. 8 is a detached elevation in section of the 
10wer portion of Fig: 1. 
Fig. 9 is an elevation in section of a circulating 
heat exchanger. 
In commercializing my invention, I may use 
whatever modificàtions of structure that the 
exigencies of varying conditions may demand 
without departing fromthe broad spirit of the 
invention.  
A very important feature of my invention is the 
maintaining of the axial alignment of al1 the parts 
without placing any dependence on  the inter- 
threaded portion between the parts= At the same 
rime, dependence is placedin interengaging 
shoulders, ï0r aintaining the axial spaced re- 
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lation of the different parts, and providing, for 
forced lubrication. 
The invention is associated with a revolving 
shaft I which may be subjected fo endwise st2esses 
5 whether the shaft is used fo drive a centrifugal 
pump or any other piece of machinery in which 
the driving or driven shaft is subject fo end 
stresses and if is rotated. The shaft has a-shoul- 
der 2 that serres as a stop for the downward 
10' stresses. These stresses are als0 carriéd by the 
ball bearing 3. 
The upward stresses are met by th balï-bear- 
ing 4. Both ball bearings 3 and 4 are seated, one 
above the ledge 5 or the part 12 and the other 
15 beneath it as shown in Fig. 1 and 8/. There. is 
an upward thrust collar 6 that rests against the 
ball bearing 4. A lock nut 7 is threaded ont0 thL lower end 8 of the shaft I. This nut engages the 
collar 6. If insures that the stationary: race of 
20 the bearing  is clamped tightly againt t seat 
. The upward end thrust o the shaft,' or rather 
ifs upward stresses are carriedbya series of 
shoulder s, 19, 25; and 21, that interact with each 
other. 
25 There is a honsing 5 which may form .à part 
of a pump frame or other device in which a ro- 
tating shaft is supported. Threaded into the 
housing  there is a stuflïng box' member 
Threaded fo the part  8 there is sleeve 11 which 
30 in turn is threaded into the downward and upper 
thrnst member 2. This member supports the 
ball bearings 3 and 4 The inside o the sleeve 
at ifs lower end has an aligning axial surface 
against which the enlarged end 34, of the gland 
35 13 slides, as the gland 13 is adjnsted to take up 
wear of the stuffmg packingS 52 and. 63. 
The concentric aligningfëatlïres, comprise 
cylindrical inner-threaded surfaces 14,. betwèen 
the parts  .and 0; the surfaces  and 16 be- 
40 tween the parts   and 11 ; and the faces I  -and 
 8 between the parts  I and  2. The end Stresses 
are carried by the shoulders  9 between the parts 
 and  8; shoulders 28between the parts I and 
I I; and shoulders 2 between parts ! and 
45 The threaded portions of the cylindrical nlem- 
bers ,, , and 2, are 22 between the pïrt 9 and 
I{}; 23 between the parts I and I I ; and 2, 2 be- 
tween the parts I I and 12. 
The parts I{, I I, and 12 are kept from turning 
5o as the shaft I rotates, by set screws. In part 
by the screw 2 which abuts the part 10; 2 in 
part Il engaging the part I; 29 in the part 
holding the part 11 against the surface 18; { in 
the part I O adapted to enter the axial slot 
.5the gland 13. The lower edge 33 of the gland 



600687 

rests on three adjusting screws 32. The gland 
has the enlarged diameter 34 which engages the 
inner surface 28 of the lower portion of the part 
! l. This surface also forms the outer wall of the 
oil chamber 37. That is supplied with oil under 5 
any desired pressure through the entrance 35 to 
the different oil ducts and the outlet 38. 
Oil from the chamber 37 may flow through the 
ducts 39 into the extension 54 to supply the spacer 
ring 38 under different adjustments of the ring. 10 
This ring divides the packing space into two 
parts, §2 and 83. The end wall of the packing 
space 82 in the part 15, is beveled and sois the 
end of the gland 13. The spacer ring is beveled 
in opposite directions so as to assist in coin- 15 
pressing the packings 82 and 83 when the gland is 
adjusted by screws 32. The ring bas an external 
groove 88 and an inner groove 88. The two an- 
nular grooves are connected at desired points by 
openings 57. The one wall of the inner groove 20 
88 is cut away (Fig. 7) to permit the introduction 
of a pull out hook (not shown) when the packing 
is to be changed. The spacer ring is ruade the 
subject of a separate application, Serial No. 
666,591, flled May 2, 1946 now abandoned. The 25 
ring bas a washer 88 for closing the notehes in 
the one wall of the groove 88, after repacking bas 
been done. 
The bearing proper is formed by a sleeve or 
bushing 4{ that is pressed into the inside of the 30 
gland ! 3. The bushing 45 bas several oil passages 
4! next to the shaft . There are oil ducts 2, 43 
from the ducts $! to 4 to oil the shaft. Other 
oil ducts 44 are formed in the gland 3 from the 
oil chamber 37 into the oil space 47 fo supply the 35 
oil holes 48 leading to the ball bearings 3 seated 
between the projections 48. Off ducts 48 lead 
from the oil space 47 to the ball bearing 4. 
A washer 49 is placed between the shaft shoul- 
der 2 and the ball bearing 3. A similar washer 59 40 
is placed below the ball bearing 4 and the lock 
nuts 7. The part 2 bas a lower extension flange 
8! to which is threaded the enclosing cap 8{}. 
Lock nut 8! is formed on the cap 85 to assist in 
removing the cap and in replacing it. 45 
In the event that a stuffing box through an 
overload or other cause develops excessive tem- 
perature I provide a water jacket shown in Fig. 9. 
The water jacket cooperates through a bypass to 
form a water seal in the stuffing box packing 5o 
which is permissible in all cases except when for 
instance an inflammable liquid is being handled. 
The lubricating feature of my stuffing box as- 
sembly in the absence of a water seal prevents the 
stufIing box running dry. The water jacket 82 is 55 
a part of the pump housing that takes the place 
of the part 9, Fig. 1. It bas a vent 84, a bypass 
tube 83, a threaded outlet 8 and a locking screw 
88 that holds the parts from turning as the shaft 
rotates. 60 
The water seal is accomplished by means of the 
tube 83 which bypasses the water jacket 82. 
Water under pressure from the discharge cham- 
ber of the water pump (not shown) produces cir- 
culation through the spacer ring to form the 5 
water seal. 
The entire assembly includes the stuffing box, 
the slldable bearing 45, and the ball bearings 3 
and 4 that sustain the end stresses of the shaft . 
This unitary combination does away with the ç0 
necessity of frequently repriming the water lines 
connected to the pump connected to the shaft. 
At the point where the shaft of a water pump 
leaves the pump casing there is usually a water 
seal of the gland that serves the stuffing box. To 75 
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provide this cormection pumps bave a small con- 
nection from the discharge chamber to the gland 
to keep it under water seal at all rimes. Not 
much pressure is required to supply the small 
amount of water that is needed. The two serv- 
ices, a water jacket and the forced circulation 
of a small amount of water through the spacer 
ring is distinctly separate from the water jacke 
except at the exhaust after the spacer ring bas 
been supplied. 
The adjustment of the gland 13 is very easily 
effected by the three external adjusting screws 
32 (Fig. 1). After an adjustment bas been ruade 
the screws 32 are held in place by lock nuts 59. 
In the ordinary practice with water seals oï 
stufIing boxes it is round that when the pump is 
stopped the water seal is broken and it wfll hot 
restart unless it is reprimed because of the at- 
mospheric air conditions around the gland por- 
tion of the box. In my arrangement of parts thi 
is avoided because the stuflïng box is remote from 
any ouside atmospheric conditions. In conse« 
quence the structure is fool proof in that the seat 
is hot lost. 
The operation of my invention is divisable into 
three inter-related steps, riz: (a) independent 
adjnstment of the stuffing box. (b) adjusting the 
ball bearings to take up slack caused by wear. 
(c) adjnsting the shaft either backward or for- 
ward and in a rotary manner. These steps in 
their combined relation adapt the invention to a 
permanent maintenance of the axial alignment 
of all the parts whether they are used for one 
industrial purpose or another on centrifugal 
pumps, steam turbines, machine tools, etc. 
wherever a moving shaft is deslred or required. 
Ail the functions mentioned may be carried out 
independently of each other, so that the adjust- 
ment of one thing does hot upset or conflict with 
the adjustment of any other thi. Referring 
specifically to the different parts of the invention, 
a gap is left between the parts ! ! and ! 2 so that 
the shoulder 2! of the part 12 does hot tightly 
engage the shoulder of the part ! . The threads 
24 and 28 respectively of the parts ! ! and ! 2 carry 
the end thrust stresses of the shaft in either di- 
rection. The stuffing box is adjusted entirely in- 
dependently of the other steps or it may be 
changed at the saine rime. This is done by loosen- 
ing the lock nuts 89 and adjusting the bolts 32 
against the part ! 3. When it is necessary to take 
up any wear of the ball bearings the cap 8 is un- 
screwed and the parts 29, 89, and 32 are loosened, 
then the part 2 with its inside abutment 8 is ad- 
vanced on the threads 24, 28, toward the part !  
which tightens the ball bearing 3 becanse the 
abutment or ledge 8 presses the bearing against 
the collar 49 and the shoulder 2 of the shaft . 
Thereafter the nuts 7 are loosened on the 
threaded end 8 of the shaft ! and they are moved 
upward against the collar 6. This presses the 
bearing 4 against the abutment 8 of the part 12 
which takes out any slack that may have ac- 
cumulated in the bearings through any wear that 
bas occurred in the balls and their races. This is 
completed by tightening the parts 29, 32, and 59, 
a replacement of the cap 8{ completes the opera- 
tion. Every step has been done without having 
moved the shaft and without defacing it in any 
way. 
In order that the shaft may be adjnsted length- 
wise the parts 29, 32, and 89 are loosened in their 
seats and the part 2 is screwed back and forth 
around the part ! ! on the threads 24, and 28 ac- 
cording to the desired endwise change in position 
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of the shaft. These adjustments include the en- 
tire shaft and the whole thrust bearing assembly, 
but do hot affect the gland 13 with its journal 
bearing 49. As a last step the parts 29, 32, and 59 
are set tight in their respective seats and the en- 
tire operation is completed. 
What I claire is: 
1. A thrust bearing assembly that comprises a 
rotating shaft, a supporting housing, a stuffing box 
enclosing the shaft, a pair of ball bearings on the 
shaft t0 counteract the end stresses to which the 
shaft may be subjected, a casing for the parts, a 
single gland for the stuffing box, mear for ad- 
justing the gland exterior of the casing, an oil 
chamber encircling the gland, and off ducts from 
the chamber to the stuffing box and separately to 
the ball bearings. 
2. A detachable and inter-changeable double 
bearing unit, means for positioning the said unit 
on a rotating shaft for lengthwise adjustment 
thereen, ball bearings, a thrust bearing assembly 
associated with the ball bearing unit, adapted for 
minute precision adjustmëns of the shaft, a 
housing for supporting all the parts, means for 
adjusting the ball bearings exterior of the hous- 
ing, a stuffing box, a journal associated with the 
stuffmg box, and means for adjusting the stuffing 
box thereon exterior of the housing. 
3. A thrust bearing assimbly that comprises a 
rotating and axially displaceable shaft, a support- 
ing housing, a stuffing box enclosing the shaft, 
a pair of ball bearings on the shaft to counter- 
act the end stresses to which the shaft may be 
subjected, a casing for the parts, a single gland 
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for the stumg box, means for adjusting the 
glands exterior of the casing, an oil chamber 
encircling the gland, and off ducs from the 
chamber fo the stuffing box and separately fo the 
5 ball bearings. 
4. A thrust bearing assembly that comprises a 
rotating and axially displaceable shaft, a support- 
ing housing, a stuffing box enclosing the shaft, a 
pair of ball bearings on the shaft to counteract 
10 the end stresses fo which the shaft may be sub- 
jected, a thrust member for receiving the end 
thrust of the shaft in either direction, means for 
adjusting the axial position of the shaft while 
serving as a casing for the parts, a single gland for 
15 the stufling box, means for adjusting the gland 
exterior of the casing, an off chamber encircling 
the gland, and oil ducts from the chamber fo the 
stufling box and separately to the ball bearings. 
ERIC A. F. PRESSER. 
20 
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